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Figure	
  S1:	
  Annotated	
  MS/MS	
  spectra	
  for	
  surfacOn	
  missing	
  
one	
  leucine	
  residue	
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Normal	
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Shiged	
  by	
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  Common	
  fragment	
  due	
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3	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Comparison	
  of	
  the	
  MS2	
  	
  CID	
  fragmentaOon	
  pahern	
  for	
  the	
  surfacOn	
  species	
  missing	
  the	
  	
  
single	
  leucine	
  residue	
  (top)	
  with	
  the	
  CID	
  fragmentaOon	
  pahern	
  for	
  the	
  known	
  surfacOn	
  compound	
  
containing	
  the	
  leucine	
  (bohom)	
  shows	
  idenOcal	
  daughter	
  ions	
  for	
  all	
  fragments	
  on	
  the	
  C-­‐terminal	
  side	
  
of	
  the	
  missing	
  leucine	
  (blue	
  arrows)	
  while	
  all	
  daughter	
  ions	
  on	
  the	
  N-­‐terminal	
  side	
  of	
  the	
  missing	
  
residue	
  are	
  shiged	
  by	
  the	
  mass	
  of	
  leucine	
  (113	
  Da...red	
  arrows).	
  Also,	
  the	
  daughter	
  ion	
  for	
  the	
  cleavage	
  
between	
  the	
  repeat	
  leucines	
  is	
  missing	
  in	
  the	
  shortened	
  surfacOn	
  spectra	
  (red	
  circle).	
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Figure	
  S1:	
  Annotated	
  MS/MS	
  spectra	
  for	
  surfacOn	
  missing	
  
one	
  leucine	
  residue	
  

Shortened	
  SurfacOn	
  
Calculated	
  Mass:	
  931.5732	
  Da	
  
Observed	
  mass:	
  931.5826	
  Da	
  

SurfacOn	
  
Calculated	
  Mass:	
  1044.6573	
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4	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Comparison	
  of	
  the	
  structure	
  for	
  the	
  surfacOn	
  species	
  missing	
  the	
  single	
  leucine	
  residue	
  
(top)	
  with	
  the	
  structure	
  of	
  the	
  known	
  surfacOn	
  compound	
  containing	
  the	
  leucine	
  (bohom)	
  shows	
  
idenOcal	
  daughter	
  ions	
  for	
  all	
  fragments	
  on	
  the	
  C-­‐terminal	
  side	
  of	
  the	
  missing	
  leucine	
  (blue	
  arrows)	
  
while	
  all	
  daughter	
  ions	
  on	
  the	
  N-­‐terminal	
  side	
  of	
  the	
  missing	
  residue	
  are	
  shiged	
  by	
  the	
  mass	
  of	
  leucine	
  
(113	
  Da...red	
  arrows).	
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  932	
  [M+Na]+	
  
C14	
  lipid	
  chain	
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  946	
  [M+Na]+	
  
C15	
  lipid	
  chain	
  

m/z	
  962	
  [M+K]+	
  
C15	
  lipid	
  chain	
  

5	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  MulOple	
  species	
  of	
  the	
  shortened	
  surfacOn	
  compound	
  were	
  observed	
  including	
  	
  C14,	
  C15	
  
and	
  C16	
  lipid	
  chain	
  lengths	
  with	
  Na	
  and	
  K	
  adducts	
  for	
  each.	
  The	
  above	
  spectra	
  show	
  an	
  example	
  subset	
  
of	
  the	
  observed	
  data.	
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Figure	
  S2:	
  Proposed	
  biosyntheOc	
  mechanism	
  for	
  skipping	
  
of	
  a	
  leucine	
  residue	
  during	
  surfacOn	
  producOon	
  

6	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  The	
  top	
  mechanism	
  shows	
  the	
  typical	
  surfacOn	
  biosynthesis	
  while	
  the	
  bohom	
  figure	
  is	
  a	
  
proposed	
  mechanism	
  to	
  possibly	
  explain	
  how	
  the	
  biosyntheOc	
  machinery	
  can	
  skip	
  one	
  of	
  the	
  repeat	
  
leucine	
  residues	
  during	
  producOon.	
  Here	
  we	
  hypothesize	
  that	
  it	
  may	
  be	
  possible	
  for	
  SrfB	
  to	
  receive	
  the	
  
growing	
  lipopepOde	
  from	
  SrfA	
  ager	
  either	
  leucine	
  has	
  been	
  added	
  in	
  module	
  1	
  or	
  2	
  or	
  that	
  the	
  product	
  
from	
  module	
  1	
  can	
  skip	
  module	
  2	
  and	
  go	
  straight	
  to	
  module	
  3	
  (green	
  arrows).	
  	
  



Figure	
  S3:	
  nanoDESI	
  MS1	
  spectra	
  from	
  Bacillus	
  sub-lis	
  
3610	
  using	
  polar	
  and	
  non-­‐polar	
  solvent	
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7	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  MS1	
  Orbitrap	
  posiOve	
  mode	
  spectra	
  for	
  B.	
  sub-lis	
  3610	
  using	
  a	
  non-­‐polar	
  (top)	
  
and	
  polar	
  (bohom)	
  solvent.	
  While	
  many	
  compounds	
  are	
  soluble	
  in	
  both	
  solvents,	
  certain	
  compounds	
  
are	
  unique	
  to	
  each	
  condiOon	
  such	
  as	
  the	
  lipid	
  families	
  LPG	
  and	
  DGDG	
  in	
  the	
  non-­‐polar	
  solvent	
  and	
  the	
  
macrocyclic	
  pepOdes	
  sublancin,	
  SKF	
  and	
  subOlosin	
  in	
  the	
  polar	
  solvent.	
  

Sublancin	
  
2+	
  ion	
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
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8	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  subset	
  of	
  MS2	
  CID	
  spectra	
  for	
  the	
  LPG	
  family	
  of	
  compounds.	
  All	
  LPG	
  compounds	
  
exhibited	
  a	
  common	
  loss	
  of	
  the	
  head	
  group	
  at	
  m/z	
  301	
  along	
  with	
  a	
  second	
  major	
  fragment	
  containing	
  
the	
  lipid	
  chains.	
  The	
  bohom	
  spectra	
  contains	
  extra	
  peaks	
  due	
  to	
  one	
  of	
  the	
  agar	
  polysaccharide	
  peaks	
  
being	
  within	
  the	
  mass	
  isolaOon	
  window.	
  The	
  spectra	
  are	
  consistent	
  with	
  published	
  MS2	
  data.2	
  

R1	
  =	
  -­‐(CH2)14-­‐15-­‐CH3	
  
R2	
  =	
  -­‐(CH2)14-­‐15-­‐CH3	
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Bacillus	
  sub-lis	
  3610:	
  Diglycosyl	
  diglycerides	
  (DGDG)	
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9	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  subset	
  of	
  MS2	
  CID	
  spectra	
  for	
  the	
  DGDG	
  family	
  of	
  compounds.	
  Unlike	
  the	
  LPG	
  
compounds,	
  the	
  head	
  group	
  is	
  retained	
  in	
  the	
  mass	
  fragments	
  where	
  each	
  of	
  the	
  2	
  fragments	
  show	
  the	
  
head	
  group	
  plus	
  one	
  of	
  the	
  two	
  lipid	
  chains.	
  The	
  spectra	
  are	
  consistent	
  with	
  published	
  MS2	
  data.2	
  

R1	
  =	
  -­‐(CH2)13-­‐15-­‐CH3	
  
R2	
  =	
  -­‐(CH2)13-­‐15-­‐CH3	
  
	
  



Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Bacillus	
  sub-lis	
  3610:	
  Sub:losin	
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10	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  ConfirmaOon	
  of	
  subOlosin	
  from	
  nanoDESI	
  experiments	
  (top)	
  by	
  comparing	
  with	
  TOF/TOF	
  
MALDI	
  fragmentaOon	
  pahern	
  for	
  purified	
  subOlosin	
  (bohom).	
  Blue	
  arrows	
  indicate	
  a	
  2+	
  ion	
  in	
  the	
  
nanoDESI	
  CID	
  spectra	
  corresponding	
  to	
  a	
  1+	
  ion	
  in	
  the	
  TOF/TOF	
  while	
  green	
  arrows	
  indicate	
  both	
  are	
  
1+.	
  

[M+H+K]2+	
  
CID	
  MS2	
  

[M+K]+	
  
TOF/TOF	
  



Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Bacillus	
  sub-lis	
  3610:	
  Sub:losin	
  

11	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  subset	
  of	
  MS2	
  CID	
  spectra	
  for	
  the	
  subOlosin	
  peak	
  cluster.	
  Poor	
  fragmentaOon	
  is	
  
characterisOc	
  of	
  cyclic	
  pepOdes	
  containing	
  disulfide	
  bonds.	
  



Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Bacillus	
  sub-lis	
  3610:	
  Plipasta:n	
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12	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  subset	
  of	
  MS2	
  CID	
  spectra	
  for	
  the	
  plipastaOn	
  family	
  of	
  compounds.	
  The	
  spectra	
  
are	
  consistent	
  with	
  published	
  MS2	
  spectra.3	
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  reported	
  
compounds	
  

Bacillus	
  sub-lis	
  3610:	
  Plipasta:n	
  
subtilis ACN 0_1FA MS2_110124234050 #442-554 RT: 6.33-6.52 AV: 3 NL: 4.92E2
F: ITMS + p NSI d Full ms2 1477.91@cid30.00 [395.00-2000.00]

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

Re
la

tiv
e 

Ab
un

da
nc

e

1459.75

994.50

966.50

1108.58
1442.75

1080.58

949.50

931.50 1063.58
883.42

1045.50620.33 1128.75877.50748.33 1251.58 1376.75
634.42 781.42723.50571.33 1216.58 1261.75523.42474.33429.25

PlipastaOn	
  A	
  (C17)	
  
and	
  PlipastaOn	
  B	
  (C15)	
  
mixture	
  

subtilis ACN 0_1FA MS2_110124234050 #117-580 RT: 2.34-6.26 AV: 5 NL: 3.98E2
F: ITMS + p NSI d Full ms2 1505.91@cid35.00 [400.00-2000.00]

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

Re
lat

ive
 A

bu
nd

an
ce

994.42 1488.75

1108.58

1470.75977.50

1091.58
966.58883.58 1406.75

1158.581073.58

1390.751280.58860.42766.50620.42
1219.58720.50599.33523.42 1994.581579.33 1803.751630.67 1863.42

PlipastaOn	
  A	
  (C19)	
  
and	
  PlipastaOn	
  B	
  (C17)	
  
mixture	
  

13	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  subset	
  of	
  MS2	
  CID	
  spectra	
  for	
  the	
  plipastaOn	
  family	
  of	
  compounds.	
  The	
  spectra	
  
are	
  consistent	
  with	
  published	
  MS2	
  spectra.3	
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14	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  subset	
  of	
  MS2	
  CID	
  spectra	
  for	
  the	
  surfacOn	
  family	
  of	
  compounds.	
  The	
  spectra	
  are	
  
consistent	
  with	
  published	
  MS2	
  spectra.1	
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Bacillus	
  sub-lis	
  3610:	
  Sublancin	
  

3610_TC1_TP3_mid_mass_2 #54-69 RT: 0.86-0.94 AV: 2 NL: 1.60E3
F: ITMS + c NSI d Full ms2 1293.58@cid25.00 [345.00-1305.00]
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15	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  CID	
  MS2	
  spectrum	
  for	
  sublancin	
  [M+3H]3+	
  ion.	
  	
  The	
  only	
  major	
  fragment	
  observed	
  is	
  the	
  
loss	
  of	
  the	
  sugar	
  (m/z	
  1239.56),	
  which	
  is	
  consistent	
  with	
  the	
  published	
  MS2	
  spectra	
  for	
  the	
  naOve	
  
glycopepOde.4	
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Bacillus	
  sub-lis	
  PY79:	
  SKF	
  

16	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  CID	
  MS2	
  of	
  the	
  [M+3H]3+	
  ion	
  of	
  SKF	
  (bohom).	
  Spectra	
  is	
  consistent	
  with	
  purified	
  SKF	
  (Top).5	
  

Coel_vs_Py79_MS2_Py79_far #10-670 RT: 0.63-10.66 AV: 2 NL: 6.02E4
F: ITMS + c NSI d Full ms2 928.95@cid25.00 [245.00-940.00]
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

coelicolor ACN 0_1FA MS2 #408-713 RT: 5.90-6.47 AV: 2 NL: 1.34E2
F: ITMS + p NSI d Full ms2 1025.38@cid35.00 [270.00-2000.00]
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Streptomyces	
  coelicolor	
  A3(2):	
  SapB	
  

17	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  CID	
  MS2	
  for	
  the	
  [M+2H]2+	
  ion	
  of	
  SapB.	
  The	
  spectrum	
  is	
  consistent	
  with	
  published	
  MS2	
  
data.6	
  

[M+2H]2+	
  



HNN

NH
OCH3

HNN

NH
OCH3

Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Streptomyces	
  coelicolor	
  A3(2):	
  Prodiginine	
  

coelicolor ACN 0_1FA MS2 #31 RT: 0.36 AV: 1 NL: 1.01E4
F: ITMS + p NSI d Full ms2 394.93@cid30.00 [95.00-800.00]
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18	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  CID	
  MS2	
  for	
  the	
  [M+H]+	
  ions	
  of	
  cyclized	
  and	
  linear	
  prodiginine	
  (red	
  pigments	
  in	
  S.	
  
coelicolor).	
  The	
  spectra	
  are	
  consistent	
  with	
  published	
  MS2	
  data.7	
  



coelicolor ACN 0_1FA MS2 #1679-1899 RT: 22.77-22.87 AV: 2 NL: 2.06E2
F: ITMS + p NSI d Full ms2 630.64@cid30.00 [160.00-1275.00]
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Streptomyces	
  coelicolor	
  A3(2):	
  γ-­‐Ac:norhodin	
  

19	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  CID	
  MS2	
  for	
  the	
  [M+H]+	
  ion	
  of	
  γ-­‐acOnorhodin	
  (the	
  blue/purple	
  pigment	
  in	
  S.	
  coelicolor).	
  The	
  idenOty	
  was	
  
confirmed	
  by	
  comparing	
  the	
  fragmentaOon	
  pahern	
  from	
  the	
  observed	
  mass	
  in	
  the	
  nanoDESI	
  data	
  set	
  (bohom)	
  with	
  that	
  of	
  a	
  
standard	
  of	
  γ-­‐acOnorhodin	
  (top).	
  Blue	
  arrows	
  show	
  idenOcal	
  peaks.	
  	
  We	
  would	
  like	
  to	
  thank	
  Professor	
  Richard	
  van	
  Breemen	
  
at	
  University	
  of	
  Illinois	
  at	
  Chicago	
  for	
  donaOng	
  the	
  γ-­‐acOnorhodin	
  reference	
  spectrum.	
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

coelicolor ACN 0_1FA MS2 #34-214 RT: 1.27-1.45 AV: 3 NL: 1.20E3
F: ITMS + p NSI d Full ms2 1517.60@cid35.00 [405.00-2000.00]
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Streptomyces	
  coelicolor	
  A3(2):	
  CDA	
  

20	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  MS2	
  CID	
  spectra	
  for	
  the	
  CDA	
  family	
  of	
  compounds.	
  The	
  spectra	
  are	
  consistent	
  
with	
  manual	
  annotaOon	
  as	
  well	
  as	
  published	
  MS2	
  spectra.8	
  

[M+Na]+	
  



Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

coelicolor ACN 0_1FA MS2 #1 RT: 1.19 AV: 1 NL: 5.70E3
F: ITMS + p NSI d Full ms2 566.68@cid35.00 [145.00-1145.00]
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Streptomyces	
  coelicolor	
  A3(2):	
  Coelichelin	
  

21	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  CID	
  MS2	
  spectra	
  for	
  the	
  [M+H]+	
  ion	
  of	
  coelichelin.	
  The	
  spectra	
  is	
  consistent	
  with	
  published	
  
MS2	
  spectra.9	
  

[M+H]+	
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coelicolor ACN 0_1FA MS2 #1 RT: 1.50 AV: 1 NL: 4.60E3
F: ITMS + p NSI d Full ms2 653.56@cid30.00 [165.00-1320.00]
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Example	
  of	
  agar	
  polysaccharide	
  

22	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  subset	
  of	
  MS2	
  CID	
  spectra	
  for	
  the	
  polysaccharide	
  found	
  in	
  the	
  ISP2	
  group	
  media.	
  
All	
  MS2	
  spectra	
  for	
  the	
  polymer	
  show	
  repeated	
  losses	
  of	
  162	
  and	
  180	
  Da	
  due	
  to	
  shedding	
  of	
  hexose	
  
moieOes	
  in	
  the	
  chain.	
  The	
  spectrum	
  is	
  consistent	
  with	
  published	
  MS2	
  data.10	
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Mycobacterium	
  smegma-s	
  MC2:	
  Glycopep:dolipids	
  

smegmatis_DD_MS2 #1-641 RT: 0.00-9.46 AV: 129 NL: 4.79E3
F: ITMS + p NSI Full ms [100.00-2000.00]
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23	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  AnnotaOon	
  of	
  the	
  MS1	
  parent	
  mass	
  spectra	
  for	
  the	
  glycopepOdolipids	
  (GPL’s)	
  found	
  in	
  M.	
  
smegma-s.	
  	
  Peaks	
  in	
  the	
  cluster	
  are	
  separated	
  by	
  12	
  and	
  14Da	
  which	
  is	
  indicaOve	
  of	
  a	
  lipid	
  chain.	
  GPL	
  III	
  
a	
  and	
  b	
  are	
  idenOcal	
  except	
  for	
  b	
  containing	
  one	
  addiOonal	
  sugar	
  unit.11	
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Mycobacterium	
  smegma-s	
  MC2:	
  Glycopep:dolipids	
  

smegmatis_DD_MS2 #40-96 RT: 0.70-0.81 AV: 3 NL: 8.57E3
F: ITMS + c NSI d Full ms2 1273.81@cid25.00 [340.00-1285.00]
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24	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  MS2	
  CID	
  spectra	
  for	
  a	
  GPL	
  IIIa	
  compound	
  from	
  the	
  nanoDESI	
  data.	
  Data	
  was	
  
confirmed	
  by	
  manual	
  annotaOon	
  as	
  well	
  as	
  correlaOon	
  so	
  FAB	
  MS2	
  published	
  data.11,12	
  	
  

[M+Na]+	
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Richard_nanoDESI_ACN_FA_Psuedo_candida_Psuedo_Side_total_Mass #1-770 RT: 0.04-10.57 AV: 8 NL: 4.72E4
F: ITMS + p NSI d Full ms2 260.28@cid25.00 [60.00-275.00]
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Pseudomonas	
  aeruginosa	
  PAO1:	
  Quinolones	
  

25	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  MS2	
  CID	
  spectra	
  for	
  the	
  quinolone	
  family	
  of	
  compounds	
  from	
  the	
  nanoDESI	
  data.	
  
The	
  above	
  spectrum	
  shows	
  a	
  mixture	
  of	
  PQS	
  and	
  HQNO.	
  The	
  spectrum	
  is	
  consistent	
  with	
  published	
  MS2	
  
data	
  for	
  both	
  compounds.13	
  

(PQS)	
  

[M+H]+	
  

(HQNO)	
  

PQS	
  

HQNO	
  

PQS	
  

HQNO	
  

HQNO	
  

PQS	
  



Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Pseudomonas	
  aeruginosa	
  PAO1:	
  Rhamnolipids	
  

26	
  Supplementary	
  InformaOon	
  

nanoDESI PAO1 ACN_H2O 65_35 0_05 FA 2 #28-344 RT: 0.37-4.96 AV: 94 NL: 6.77E3
F: ITMS + p NSI Full ms [50.00-2000.00]
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species:	
  

Descrip:on:	
  AnnotaOon	
  of	
  the	
  MS1	
  parent	
  mass	
  spectra	
  for	
  the	
  rhamnolipid	
  family	
  of	
  compounds.	
  	
  All	
  
ions	
  are	
  [M+2Na-­‐H]+	
  .14,15	
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Pseudomonas	
  aeruginosa	
  PAO1:	
  Rhamnolipids	
  

psuedo_candida_ms2_of_pseudo #146-440 RT: 2.32-6.11 AV: 2 NL: 2.61E3
F: ITMS + c NSI d Full ms2 698.01@cid25.00 [180.00-710.00]
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27	
  Supplementary	
  InformaOon	
  

Ip	
  [M+2Na-­‐H]+	
  

Descrip:on:	
  Example	
  CID	
  MS2	
  for	
  the	
  rhamnolipid	
  family	
  of	
  compounds	
  (Rlp).	
  The	
  MS2	
  fragmentaOon	
  
was	
  consistent	
  with	
  published	
  MS2	
  data	
  and	
  was	
  confirmed	
  by	
  manual	
  annotaOon.	
  14,15	
  



commercial phenazineAcidHPLC_IT225_w1 #49-81 RT: 0.53-0.61 AV: 11 NL: 1.41E5
F: ITMS + p NSI Full ms2 225.00@cid35.00 [60.00-400.00]

80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240
m/z

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

R
el

at
iv

e 
A

bu
nd

an
ce

225.09

182.09 197.18 210.27 226.73147.00 239.18105.00 169.00131.82 193.00 223.09153.36123.1899.00 109.18 136.18 158.36

Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Pseudomonas	
  aeruginosa	
  PAO1:	
  Phenazines	
  

28	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  CID	
  MS2	
  for	
  the	
  phenazine	
  family	
  of	
  compounds	
  (phenazine-­‐1-­‐carboxylic	
  acid	
  
shown).	
  CID	
  MS2	
  spectra	
  from	
  nanoDESI	
  (bohom)	
  is	
  consistent	
  with	
  CID	
  MS2	
  for	
  commercial	
  reference	
  
standard	
  (top)	
  as	
  well	
  as	
  published	
  data.16	
  

psuedo_candida_ms2_of_pseudo #121-391 RT: 2.04-4.96 AV: 2 NL: 1.95E4
F: ITMS + c NSI d Full ms2 225.64@cid25.00 [50.00-240.00]
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Serra-a	
  marcescens	
  ES129:	
  Prodigiosin	
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  Supplementary	
  InformaOon	
  

Descrip:on:	
  AnnotaOon	
  of	
  the	
  CID	
  MS2	
  for	
  prodigiosin.	
  Spectra	
  is	
  consistent	
  with	
  published	
  MS2	
  data.
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Figure	
  S4:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  reported	
  
compounds	
  

Serra-a	
  marcescens	
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  Supplementary	
  InformaOon	
  

Descrip:on:	
  AnnotaOon	
  of	
  the	
  CID	
  MS2	
  for	
  serrawesn	
  W1/Serratamolide	
  A	
  .	
  Spectra	
  is	
  consistent	
  with	
  
published	
  MS2	
  data.18	
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Figure	
  S5:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  truncated	
  
linear	
  surfacOn	
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  Supplementary	
  InformaOon	
  

Descrip:on:	
  Annotated	
  MS2	
  CID	
  spectra	
  for	
  the	
  truncated	
  linear	
  surfacOn	
  pepOde.	
  	
  



Figure	
  S5:	
  AnnotaOon	
  of	
  MS/MS	
  spectra	
  for	
  truncated	
  
linear	
  surfacOn	
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  Supplementary	
  InformaOon	
  

Descrip:on:	
  Comparison	
  of	
  the	
  CID	
  fragmentaOon	
  pahern	
  of	
  the	
  linear	
  surfacOn	
  pepOde	
  (bohom)	
  with	
  
the	
  that	
  of	
  the	
  surfacOn	
  compound	
  containing	
  the	
  same	
  LLVDLL	
  pepOde	
  sequence	
  within	
  the	
  ring	
  (top)	
  
shows	
  idenOcal	
  daughter	
  ion	
  fragments.	
  Note	
  that	
  only	
  the	
  lower	
  mass	
  fragments	
  are	
  displayed	
  for	
  the	
  
regular	
  surfacOn	
  compound.	
  Also,	
  the	
  reason	
  for	
  the	
  pepOde	
  fragments	
  for	
  the	
  cyclic	
  pepOde	
  being	
  
equal	
  to	
  the	
  fragments	
  for	
  the	
  linear	
  pepOde	
  is	
  due	
  to	
  surfacOn	
  undergoing	
  a	
  ring	
  opening	
  upon	
  
fragmentaOon	
  where	
  the	
  ester	
  linkage	
  is	
  broken	
  and	
  the	
  hydroxyl	
  group	
  is	
  retained	
  on	
  the	
  C-­‐terminal	
  
side	
  of	
  the	
  pepOde.1	
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Figure	
  S6:	
  RNA	
  transcripOon	
  Ome	
  course	
  for	
  sublancin	
  
producing	
  enzymes	
  and	
  correlaOon	
  with	
  MS/MS	
  network	
  

profile	
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  Supplementary	
  InformaOon	
  

Descrip:on:	
  Comparison	
  of	
  the	
  RNA	
  transcripOon	
  data	
  for	
  sublancin	
  biosyntheOc	
  machinery	
  (top)19	
  
with	
  observed	
  sublancin	
  masses	
  from	
  the	
  nanoDESI	
  Ome	
  course	
  (bohom).	
  The	
  transcript	
  data	
  show	
  a	
  
steep	
  decline	
  in	
  transcripOon	
  for	
  the	
  sublancin	
  biosyntheOc	
  machinery	
  ager	
  25	
  hours	
  (mainly	
  the	
  ABC	
  
transporter	
  sunT,	
  unknown	
  gene	
  yolJ	
  and	
  the	
  two	
  thiol-­‐disulfide	
  reductases	
  bdbA	
  and	
  bdbB	
  with	
  the	
  
precursor	
  gene	
  sunA	
  remaining	
  relaOvely	
  constant),	
  which	
  directly	
  correlates	
  to	
  a	
  steep	
  decrease	
  in	
  
observed	
  sublancin	
  masses	
  within	
  the	
  nanoDESI	
  Ome	
  course	
  from	
  B.	
  sub-lis	
  3610.	
  Red	
  nodes	
  in	
  the	
  
Ome	
  course	
  indicate	
  the	
  mass	
  was	
  present	
  at	
  that	
  Ome	
  point.	
  	
  RNA	
  transcript	
  data	
  plohed	
  from	
  hhp://
bacillus-­‐subOlis168.appspot.com.	
  

=	
  sunA	
   =	
  sunT	
   =	
  yolJ	
   =	
  bdbB	
   =	
  bdbA	
  



Figure	
  S7:	
  Bacillus	
  sub-lis	
  3610	
  Ome	
  course	
  network	
  annotaOon	
  
showing	
  Ome	
  dependent	
  producOon	
  of	
  various	
  species	
  of	
  

surfacOn	
  and	
  plipastaOn	
  

12	
  hrs	
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  hrs	
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  A	
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  Supplementary	
  InformaOon	
  

Descrip:on:	
  When	
  looking	
  at	
  the	
  plipastaOn	
  node	
  cluster	
  within	
  the	
  molecular	
  network	
  for	
  the	
  
nanoDESI	
  Ome	
  course	
  of	
  B.	
  sub-lis	
  3610,	
  it	
  was	
  noOced	
  that	
  early	
  on	
  in	
  the	
  Ome	
  course,	
  plipastaOn	
  A	
  
(shorter	
  lipid	
  chain	
  lengths)	
  and	
  plipastaOn	
  B	
  (longer	
  lipid	
  chain	
  lengths)	
  were	
  being	
  made	
  but	
  at	
  later	
  
Ome	
  points	
  only	
  the	
  longer	
  lipid	
  variants	
  were	
  observed	
  in	
  the	
  mass	
  spectra.	
  This	
  behavior	
  also	
  
correlates	
  to	
  an	
  overall	
  increase	
  in	
  lipid	
  producOon	
  in	
  the	
  colony	
  as	
  observed	
  by	
  the	
  networks	
  ager	
  36	
  
hours.	
  Red	
  nodes	
  indicate	
  the	
  mass	
  was	
  present.	
  



Figure	
  S8:	
  Bacillus	
  sub-lis	
  3610	
  Ome	
  course	
  network	
  
annotaOon	
  showing	
  Ome	
  dependent	
  producOon	
  of	
  

various	
  species	
  of	
  surfacOn	
  and	
  plipastaOn	
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  Supplementary	
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Descrip:on:	
  When	
  looking	
  at	
  the	
  surfacOn	
  node	
  cluster	
  within	
  the	
  molecular	
  network	
  for	
  the	
  nanoDESI	
  
Ome	
  course	
  of	
  B.	
  sub-lis	
  3610,	
  it	
  was	
  noOced	
  that	
  while	
  longer	
  lipid	
  lengths	
  of	
  surfacOn	
  A/B/C	
  were	
  
being	
  made	
  throughout	
  the	
  Ome	
  course,	
  shorter	
  lipid	
  lengths	
  (especially	
  for	
  surfacOn	
  C)	
  were	
  only	
  
produced	
  within	
  a	
  Ome	
  window	
  of	
  24-­‐48	
  hours	
  ager	
  iniOal	
  innoculaOon	
  on	
  the	
  ISP2	
  agar	
  plate	
  



Figure	
  S9:	
  Mass	
  spectra	
  of	
  prodiginine	
  adducts/oligomers	
  

36	
  Supplementary	
  InformaOon	
  

Descrip:on:	
  Within	
  the	
  S.	
  coelicolor	
  colony	
  that	
  was	
  interacOng	
  with	
  the	
  B.	
  subOlis	
  PY79	
  colony,	
  an	
  
extremely	
  high	
  amount	
  of	
  cyclic	
  prodiginine	
  was	
  observed	
  in	
  the	
  spectra	
  (much	
  more	
  than	
  observed	
  by	
  
MALDI	
  and	
  DESI	
  previously	
  in	
  our	
  lab).	
  This	
  was	
  accompanied	
  by	
  many	
  higher	
  mass	
  ions	
  that	
  contained	
  
prodiginine	
  within	
  their	
  daughter	
  ions	
  indicaOng	
  a	
  possible	
  polymer	
  of	
  the	
  compound.	
  MS2,	
  MS3	
  and	
  
MS4	
  of	
  one	
  of	
  these	
  polymers	
  revealed	
  a	
  possible	
  oligomer	
  of	
  2-­‐4	
  prodiginine	
  molecules	
  with	
  one	
  
phosphate.	
  



Figure	
  S9:	
  Mass	
  spectra	
  of	
  prodiginine	
  adducts/oligomers	
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  Supplementary	
  InformaOon	
  

Descrip:on:	
  To	
  confirm	
  that	
  the	
  mass	
  of	
  m/z	
  392	
  observed	
  in	
  the	
  MS4	
  spectra	
  of	
  the	
  oligomer	
  was	
  
prodiginine	
  (top),	
  is	
  was	
  compared	
  to	
  the	
  MS2	
  spectra	
  of	
  prodiginine	
  to	
  confirm	
  its	
  idenOty	
  (bohom).	
  



Figure	
  S10:	
  Example	
  of	
  chlorinated	
  vs.	
  non-­‐chlorinated	
  
isotopic	
  peak	
  distribuOons	
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  Supplementary	
  InformaOon	
  

Descrip:on:	
  Example	
  of	
  a	
  typical	
  chloronated	
  (top	
  right)	
  and	
  non-­‐chloronated	
  (top	
  leg)	
  isotope	
  
distribuOon	
  within	
  the	
  MS2	
  spectrum	
  for	
  thanamycin	
  (MS2	
  of	
  the	
  +2	
  ion	
  at	
  m/z	
  646...bohom).	
  Here	
  we	
  
can	
  clearly	
  see	
  that	
  upon	
  thanamycin	
  losing	
  the	
  4-­‐chloro-­‐threonine,	
  the	
  isotopic	
  distribuOon	
  of	
  the	
  
mass	
  signal	
  changes	
  from	
  one	
  indicaOve	
  of	
  halogenaOon	
  (top	
  right),	
  where	
  the	
  monoisotopic	
  peak	
  +2	
  
Da	
  is	
  24%	
  larger	
  due	
  to	
  the	
  presence	
  of	
  37Cl	
  in	
  addiOon	
  to	
  the	
  typical	
  2x	
  13C.	
  The	
  non-­‐chloronated	
  
thanamycin	
  fragment	
  (top	
  leg)	
  shows	
  a	
  typical	
  carbon	
  isotope	
  distribuOon	
  caused	
  by	
  the	
  natural	
  
abundance	
  of	
  13C.	
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Video	
  1:	
  This	
  video	
  shows	
  the	
  ionizaOon	
  and	
  detecOon	
  of	
  microbial	
  metabolites	
  from	
  living	
  
microbial	
  colonies	
  in	
  real-­‐Ome.	
  This	
  video	
  can	
  be	
  found	
  on	
  the	
  PNAS	
  website.	
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